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No. 988.--“ On the Construction of the  Southampton Docks.” 
By ALFRED GILES, M. Inst. C.E. 

IN preparing  the following details, the  Author  has  attempted  to 
describe the progress and execution of works commenced under and 
carried on throu h many difficulties, financial and physical ; and 
although it woulj have been gratifying  to have  recorded a suc- 
cession of engineering triumphs, he conceives that a faithful 
description of the works, showing the difficulties encountered and 
combated, will be more useful to the  Institution. 

The  Docks at Southampton were designed by the late Mr. 
Francis Giles, M. Inst. C.E., and have been executed under  the 
superintendence of the Author. The works were comnlenced in 
the  autumn of 1838, by building a quay-wall from the shore 
towards low water, and by driving piles for a coffer-dam for 
enclosing the Dock (Plate 11, Fig. 1). This work was stopped 
during a financial difficulty of some months’ duration, after  an 
expenditure of about S7,OOO. 

In 1840, when the works were resumed, the plans were altered, 
as shown on Fig. 2. This  alteration was required  in order to 
accommodate the  Royal Mail Steamers,  then building, and for 
which Southampton had been chosen as the port. In  order to 
obtain a quay-berth for those vessels, within the least possible 
time, it was proposed to build the dock walls upon piles, in 
short lengths, by means of coffer-dams (Fig. 3). The Dock 
was then intended to have been dredged to the requisite 
depth. The entrance walls A A (Fig. 2) were built upon this 
plan. But before either of the coffer-dams had been removed, 
a change  took  place in  the dimensions and  arrangements of the 
steamers, by which it was found, that  they would require a greater 
depth than was originally  contemplated, and  that a longer  time 
would elapse before they could be ready. Under these circum- 
stances, it was considered desirable  to enclose the whole area, so 
that  the  Dock  might be excavated t,o one uniform depth, and  the 
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foundation of the walls be  carried to the bottom. This plan 
having been determined upon, a bank was thrown up, by tide- 
work, enclosing about 20 acres (Fig. 2). From  this enclosure 
soil was excavated to form the banks, BB, which  were met on the 
eastern sides, at C C, by  c,offer-dams D D D. The enclosure of 
this area was a work  of considerable difficulty and expense. A t  the 
points C C, where the  banks nlet  the coger-dam, the mud was 
about 20 feet  in thickness, the  depth of the water at  high tide 
being 10 feet; and it was no unusual thing for the  tip  to settle 
bodily  down 6 feet, or 8 -feet in a night. During  the progress of 
this work,  in November 1840, a severe storm ravaged  the whole 
southern coast;  the tide was raised 3 feet, or 4 feet above its 
usual height, and a breach was made in the bank  surrounding 
the excavation, so that  further supplies of soil for carrying on 
the enclosure could not be  obtained.  As, however, the coffer- 
dams  and  the embankments had been gradually drawing  nearer 
to each other, it was not  thought necessary to repair  the breach 
caused by the storm,  nor  to pump out the water, in order to 
procure a  fresh supply of soil. The coffer-dams were pressed 
forward and extended, until, by joining  the embankments, the 
enclosure was completed, and  the  tide was shut out. The dams 
were 2,170 feet in length ; and  the enclosure of the Dock area 
B C D was finished in  March  1841.  The excavation of the 
Dock was then at  once commenced, by sundry horse-roads, 
and by four winding-engines, each of 20 H. P. The total 
quantity of soil excavated was 1,150,000 cubic  yards, the  greatest 
quantity brought up in one day of 12 hours being 3,500 yards. 
The excavation was carried on day  and  night  during  the summcr, 
and  the contract price was 1s. 2d. per yard. During  the progress 
of the excavation, the foundations of the walls were proceeded 
with, and  the masonry was carried on as rapidly as possible. 
The section of the wall adopted is shown in Fig. 4, the counterforts 
being 5 feet square  and 15 feet apart from centre to  centre. This 
Dock having an  area of 16 acres, with quays 3,300 feet  in 
length,  an  entrance 150 feet in width, aqd a depth of 18 feet 
below the average low water of spring tides, was opened in  June 
1842. 

The foundations of the  Falls varied from sandy clay to sand 
and quicksand ; and according  to the nat.ure of the bottom, so 
were the foundations strengthened. The walls had not, how- 
ever, been carried to  their full  height, when some heavy slips 
of earth caused some portions to move forward. These were 
taken down, the piles were strengthened, and  the walls were 
rebuilt;  but before the excavation was completed, other  portions 
of the walls showed symptoms of moving forward from the bottom. 
The Author  has seen the  ground affected by this movement for a 
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distance of 50 feet  in  front of the wall. It was, however, thought 
that when the  water was let  into  the Dock, the walls would be 
sufficiently relieved of the back pressure to remain firm ; but  this 
did not prove to  be  the case. The water saturating  the soil be- 
hind  the walls caused a greater pressure than before, particularly 
as  the  tide receded, and the walls still partially moved forward. 
Upon this, additional  engineering advice was  obtained, and a plan 
for attaching land-ties to  the walls was suggested and executed. 
This consisted in  drilling holes through the walls, as low as the 
tide would allow, inserting  strong  bars 'therein, and  tying them 
back to heavy buttresses of piles, driven at. a distance of' upwards 
of 100 feet from the wall (Fig. 4 a). After  an expenditure of 
about SlO,OOO, the laud-ties proved unequal to  their task ; several 
of the  ties broke, others stretched, and  the walls still moved forward. 
Further mischief was, however, prevented, by removing the soil 
from the  back,  and thus  relieving the walls of as much weight as 
possible. These walls never exhibited any symptoms of weakness in 
themselves. The evil was evidently in  the foundations, and  it was  
not  to be  expected, that  land-ties could be  of much use, at a 
height of 21 feet above the weak point. The  Author, in recently 
removing some portions of the original walls, has found the 
foundations affected as shown by Fig. 5 ; and considering that  the 
soil at the bottom is not sufficiently tenacious  to  resist the back- 
ward pressure thus  indicated,  he has  never ventured  to recommend 
the filling in of the excavations at the back. The  greatest move- 
ment exhibited by any of the Dock-walls was 3 feet in a length of 
GO0 feet. To  show  how partial were the affecting causes, one of 
the walls showed two distinct bulges, one of 2 feet 6 inches, the 
other of 2 feet 3 inches beyond the  straight line, in a length of 
only G50 feet. The batter of the walls was scarcely affected by 
the movement. The excavation  behind the walls is covered with a 
platform of timber, which, although somewhat expensive to main- 
tain, affords great facilities for carrying on the business of the 
quays: 

It IS singular, that t.he wall having  apparently the worst founda- 
tion has never moved, and  that some of the  others were so evenly 
balanced, that no movement was visible, until  after some extra- 
ordinarily low spring tides. These walls were 38 feet  in height 
from the coping  to the foundations ; they were built on a timber 
platform 6 inches in thickness, the  front of which rested on piles 
driven to  the  batter of the wall, while the back  rested  on longi- 
tudinal  sleepers laid on the soil. The lower part, up to low-water 
mark, was built with brickwork and concrete  bays ; above that 
level the walls were built of rubble-masonry faced with granit,e 
ashlar. The coping was of granite. The cost of the wall w a s  
S40 per  lineal yard. 
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The  Author  had always expressed a doubt, of the  propriety of 
making the foundations of these walls radiate from the  centre 
from which the  batter of the face was struck ; and his arguments 
had  the  effect of establishing  a compromise between a level and  the 
true radius. He  feels convinced, that he was correct, in advocating 
a level foundation ; neither  has he  since discovered, that  the 
curved face expresses more than  the scientific form of buttress for 
a retaining wall ; nor that the wall is at all improved by being 
built in  radiating courses. One defect of this wall  was, that 
while the front  rested on piles, the back was built on a platform 
laid on t,he soil, thus causing an unequal settlement, which 
eventually led  to a portion of the face of the wall falling  into the 
Dock. This accident, which is worthy of special notice, was 
probably not alone due to the defect above mentioned, but to 
a combination of circumstances, all  tending to the same result. 
These will be better understood by reference to Fig. 5. In  the 
first place, the settlement due to the unequal nature of the 
foundations (as before described), caused a longitudinal crack in 
the wall, as shown ; secondly, the water  having been allowed to 
accumulate  behind the wall at high  tide,  and  not being able 
to escape as fast as  the  tide receded, caused a pressure against 
the dislocated face due to  the difference of level ; thirdly, the 
shears standing a t  rest on the  edge of the quay, assisted the 
outward thrust; and, fourthly, a severe frost operating upon the 
water in the crack, added  its expansive influence to  the  already 
tottering face. The result was, that a length of 124 feet was 
separated from the back of  t.he  wall and was overthrown, carrying 
with it  the shears-which  were of course destroyed by the fall- 
and  damaging a further  length of 120 feet of  wall, the whole of 
which had  to be rebuilt. 

I t  will be observed, that the  counterforts were torn asunder at 
the line of the back of the wall ; thus  indicating that, if countcr- 
forts are necessary, they should  be of a different form to that 
usually  adopted, a, Fig. 7. The Author conceives, that  the only 
reason for adopting  the square  counterfort, is that the  materials 
(particularly bricks) work in better on the square;  but  the form 
of dovetail, which is not entirely unknown to the profession, 
shown at 6 ,  Fig. 7, makes the bond weak where it should be 
strong, and vice vers8. The Author  has devised and  adopted the 
plan shown at  c, Fig. 7 ; and  he thinks that  this form of 
counterfort, being a square joined to  the back of the wall by its 
diagonal, will best  meet the  strain to which it is liable. 

The fall of this wall occurred in January 1854 : and the opera- 
tion of removing the d6bris, of putting in a coffer-dam (which had 
to sustain 33 feet of water), and of rebuilding  the wall, occupied 
fully twelve months, and cost $1 1,500. The coffer-dam used for the 
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purpose of reconstruction, consisted of two rows of piles (Fig. 7 a) ; 
and  the gauge-piles being driven in  the  line of the rows, formed the 
abutments  fcr closing the bays. This method involves the  least 
possible expenditure of timber ; and where every pile requires  to 
be 46 feet in  length, this is important. I t  will  be observed, that 
as the low water of spring tides is 18 feet above the bottom of 
the Dock, it is not possible, by ordinary means, to  get in any tie- 
bolts within a foot of this level. The lower 19 feet of the  outer 
row of piles is, therefore, wholly dependent upon these bolts for 
supporting  the weight of clay inside. To  give an idea of this 
pressure, the  Author may mention, that  he  has frequently seen the 
washers 1 2  inches  square,  drawn  2 inches into  the solid walings. 
The lower bolts are from 6 feet  to 7 feet  apart,  and  24 inches in 
diameter, the middle bolts are 12 inch  in diameter,  and  the top 
bolts 14 inch  in diameter. The cost of the  dam was $20 per 
lineal foot, 

I n  pumping the water out of a dam of this depth,  the  Author 
has always found the  greatest difficulty in preventing the  inner 
piles from breaking  near  the bottom, as the pressure increases. It 
will be obvious, that  during t,he progress of the pumping, the 
shores  cannot be fixed below the level of the water inside, and as 
the piles require walings and shores at every 5 feet, when the 
pressure becomes equal to  about 20 feet, the piles have to  bear a 
considerable  strain, while the lower tier of shores is being fixed. 
This difficulty, although  not overcome, has  not  hitherto  interfered 
with the success of other dams which the  Author has  constructed 
to carry  this pressure. The section of wall adopted  in  the recon- 
struction is described  hereafter. 

In  1846,  the first graving-dock was constructed of stone, from 
the designs of the  Author  and of the  late Mr. Stansfield (Fig. S). 
The  length of the floor is 282  feet,  the  breadth of the  gates 
is 66 feet, and  the depth over the cill at high-water spring 
tides  is 18 feet. This work  was executed at a cost of $49,800. 
It was lengthened to 343 feet, in  1852, at an additional cost of 
%1,800. 

I n  1847,  the second graving-dock was designed by the  Author, 
and executed at a cost of 819,290  (Fig. 8 a). The length of the 
floor is 250 feet, the  breadth of the  gates is 51  feet, and  the depth 
over the cill at high-water spring tides is 14 feet. This dock  was 
built of brickwork and concrete, with the exception of the nosings 
of the  altars  and  the key of the invert, which were of stone. The 
Author believes it will be found to possess some originality in 
design and construction. The work  was exceedingly well exe- 
cuted. The dock is particularly  free from leakage, and  the cost 
was  very small, as compared with similar works of stone. 

I n  1551, the increasing business of the port  rendered  an exten- 
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sion of dock accommodation necessary ; but as the finances of the 
Company were not in a flourishing condition, it was  difficult to 
raise sufficient funds  to  complete a second dock. Under these 
circumstances, it was determined to complete the excavation of the 
area  that  had been partially clea,red in, I840 (Fig. 2), and  to 
build walls  on two sides only. This work  was designed and 
executed by the  Author  during  the summef of 1851, at a cost of 
&18,000. The  area of the dock is 10 acres, having a depth of 
water of 25 feet. The quay-walls, with the lock, comprise a 
length of 1,800 feet, and  the  entrance is 46 feet wide. In  
designing the quay-walls, the  Author was induced, by motives of 
economy, to employ concrete faced with rubble. As the exca- 
vation afforded excellent gravel for  the concrete, he was enabled 
to use this  material,  in large quantities, at a small cost. Having 
a vivid recollection of the alarm caused by the movement of the 
walls in  the open dock, he was induced to transgress on the safe 
side, and to  make  these walls sufficiently strong  and weighty; they 
were therefore  built  according to  the section Fig. 6. The rubble 
face is of Purbeck stone, and is tied to the concrete by transverse 
layers of iron-hoop bond. The concrete is of blue lias lime and 
gravel, in  the  proportions of eight of gravel  to one of lime. The 
cost of the wall, 35 feet in height Erom the coping to the founda- 
tions, was Xl9 .  10s. per lineal yard. These walls have stood the 
test of six years' work, without exhibiting the slightest movement. 
A similar section was adopted  in the reconstruction of the wall 
which fell in  the o en dock, as before described. The Author 
feels convinced of t X e superiority of this section over that of the 
ordinary radiated walls, or of the parallel wall leaning inwards ; 
and  he would strongly recommend its adoption, more particularly 
for high walls, or for any situation where the soil is spongy, or 
slippery. The  great bulk of the wall affords ample  security 
against backward pre'essure, and  the width of the base is a safe- 
guard  against unequal  settlement. Good concrete can usual1 be 
obtained a t  fim one-third to one-sixth of the cost of brick-wor l , or 
rubble ; so that, in any doubtful soil, the engineer can, without 
extravagance, always guard against risk of failure. 

An objection may, perhaps, be raised to  the face being of a 
different material to. the bulk of the wall, upon the same ground 
that  an  ashlar face is objectionable, when backed with rubble, or 
brick-work, owing to  the unequal settlement, caused by  the dif- 
ferent thicknesses of the beds of mortar, and  the  general want 
of bond. In  this case,  however, the objection will scarcely apply. 
The concrete is of itself of sufficient bulk to withstand the backward 
pressure; and if any settlement were likely to take place between the 
rubble and  the concrete, the iron bond  would be sufficiently yielding 
to admit of it. The rubble face (although used simply as a pro- 
[1857-58. N.S.] 2 N  
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tection to the concrete) is also strong enough to support itself, and 
has  no tendency to slide away from the concrete ; on the con- 
trary, experience has shown that  the junction between the two is 
perfect. 

The  formulae for the calculation of retaining-walls exhibit  such 
variety  in their proportions, as to render it difficult to  reduce  them 
to practice ; and it is to  be regretted,  that  there  are  not more 
records of walls that have failed, as well as of walls that have 
remained firm. 

The numerous  failures that have occurred  in dock-walls, as 
compared with ordinary retaining-walls, prove that  the former are 
more frequently tried by exceptional circumstances, and  that these 
are not sufficiently considered in practice. I n  designing a re- 
taining-wall, it is usual to calculate the best form to resist a 
pressure tending to overthrow the wall, by turning  it on a pivot 
at its  foot; but the experience of the  Author  leads him to the 
conclusion, that walls more frequently  fail from being pushed 
bodily forward, and he considers that this indicates a general want 
of weight. I t  is evident that quantity, as well as quality, is neces- 
sary, and  the  Author considers, that  the  great  art in  constructing 
retaining-walls, is to make them sufficiently heavy. A bank of 
gravel will sustain a slippery soil, as well as a wall. 

I n  approaching  the question of what is necessary to  insure the 
safety of a dock-wall, the  Author feels that no general rule  can be 
laid down. There  are, however, some features  in a dock-wall 
which do  not exist  in an  ordinary retaining-wall. In  the first 
place, the upper part must be of sufficient solidity to resist the 
chafing and bumping due to the movement of large vessels. 
Secondly,-the soil a t  the back is liable to become saturated,  by 
the percolation of water  under, or through  the wall. Thirdly,- 
the  water  in  the dock is liable to  be suddenly lowered : and 
lastly, the soil at  the back of the wall is liable  to be  loaded to any 
extent. Under these circumstances, it  will be  clear, that when 
the soil behind the wall  is of a nature to slip, or to become semi- 
Auid by saturation,  the wall will have to sustain a greater weight 
than would be simply due to a head of water  equal  to the  depth 
of the slip. The  Author thinks, that, in all cases, a dock-wall 
ought  to be strong enough to carry a head of water equal to its 
own height. The additional strength necessary to resist tile 
exceptional Circumstances before mentioned, can only be  deter- 
mined by a consideration of those circumstances. 

I t  will  be observed that, in the  entrance to the  inner dock, there  is 
only one pair of gates. The neck of the  entrance w-as too short 
to admit of a lock of adequate  length for ordinary screw-steamers : 
and ;ts high-water at  Southampt,on remains  nearly stationary 
from two to  four hours, it was considered that  the  gates  might 
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remain open for a t  least three hours out of the twelve, for the 
ingress and egress of  vessels. T o  insure the opening of the 
gates at high-water, a sluice was built in  the dock bank, to 
regulate the level of the water  inside the dock. The plan first 
adopted for working these gates was that of letting  the  tide  fall 
a sufficient depth  to insure the  next high-water coming to  the 
same level, and  then  to close them. After a little experience, 
however, it  was found  desirable to close the  gates before the  tide 
began  to ebb, and  to lower the water by means of a sluice. The 
outward stream through the lock entrance  during  the ebb, 
although very slight, was  sufficient to  render it difficult to close 
the  gates evenly, particularly at  night;  and  the men were once, 
or twice endangered, by being nearly overpowered at  the winches. 
The lock-gates were made of oak posts, with fir bars  and plank- 
ing,  and from being  framed during  the summer, they became so 
light as to  require  loading when hung. The  Author thinks the 
circumstance of  wooden gates of 46 feet  span  being made  too 
buoyant, is worth recording ; and as the attention of Engineers 
is now being  directed to wrought-iron gates, with cellular tubes, 
the question of over-buoyancy must not be lost sight of. 

The bridge across the lock-entrance was made, as  an experi- 
ment, of timber, upon a principle designed by the  Author, to suit 
the requirements of the situation ; so that whether the  bridge were 
open, or shut, the  general level of the quay  should  be as  little 
disturbed as possible. This  bridge is framed of two leaves  run- 
ning on  wheels, the overhanging part of each leaf being  balanced 
by the  length on the wheels. I t  is opened by being run back- 
wards, under a vertebrated and self-support,ing platform, which is 
raised by the bridge itself as  it travels backwards. The ends 
of the bridge are fitted so as to lead  the rollers of the platform 
on to  the floor of the bridge, and by giving a slight fall to the 
rails upon  which the bridge  runs, the power required for opening 
and  shutting is very nearly equalized. It will be seen by  t,he  sec- 
tion (Fig. 9 j that as the  bridge opens, the load increases, the  further 
the  bridge is moved. This is compensat,ed for by the incline 
of the  rails ; and in travelling back  again,  the bridge is assisted up 
the incline by the flaps of the platform successively acting  against 
the inclined ends of the bridge. The principle is very simple 
and inexpensive, for a limited width of roadway ; but as the width 
is increased, the necessary weight of the vertebrated  platform will be 
more than proportionately increased. The existing  bridge is used 
for carriages  and railway trucks. It has  raised footways on each 
side, but  the width of the lifting-platform is only 9 feet 6 inches. 
I n  reconstructing  this of greater span, the  Author proposes to 
make the  frame of the bridge of wrought iron. 

The foot-bridge over the lock-entrance is simply a light frame- 
2 x 2  
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work, running on wheels, level with the quay ; each half being light 
enough to be  run back by one man. T o  prevent tilting when run 
out, the end of the  bridge  is  caught  by a self-acting anchor ; this 
removes the necessity for making  the tail of the bridge heavy 
enough to act as a counterbalance to  its load, when in use. 

In 1853, the increasing size of the ocean steamers  induced the 
Directors of the Dock Company to order  the construction of a 
graving-dock of such dimensions, that  it should be able to 
accommodate any vessel afloat except the ‘Leviathan.’ For this 
Purpose, the  Author designed a brick dock (Fig. 86) having a 
length of floor of 425 feet, gates 80 feet in width, and a depth 
of water of 25 feet over the cill. This work was completed in 
December, 1854, at a cost of $53,000, inclusive of the coffer- 
dam, necessary for making  the entrance. The foundations were 
laid on  concrete 4 feet 6 inches in thickness, upon which was built 
a base af brick-woPk and tiles in  cement, to receive the brick 
invert;-having simply a stone key, and stone nosings and  seats 
for the altars. The number of bricks used in  the dock  was about 
seven millions. The experience of twelve years  has proved, that 
brick-work is quite capable of sustaining the  rough wear to which 
graving-docks  are liable. The Author alludes, more particularly, 
to the throwing. down of heavy timbers and  shores; for although 
such acts  are forbidden by the Dock-yard  Regulations,  (proper 
slides being provided far  the purpose,) it  is not uncommon for 
timbers  to  be cast from the top, damaging themselves, and fre- 
quently defacing the nosings of the altars. The  Author  has  not 
yet  had occasion ta observe any wear of the brick-work. 

With  regard  to expense, it is clear, that as brick-work is only 
one-third the cost of stone, so must the brick section (even of 
double the  strength) be less than half that of stone. The  Author 
believes, that  it is much move easy to make a mass of brick-work 
water-tight, than  ashlar masonry. This method of construction 
therefore presents many advantages over that usually adopted. 

The pumping-engines, which were constructed by Messrs. 
Maudslay, Sons, and Field, are of 100 H. P., working four pumps, 
each 56 inches diameter and 4 feet stroke. The time occupied in 
emptying  the dock is less than  three hours ; and so great  are  the 
facilities afforded by this large dock, that, in cases of emergency, 
docking  and undocking  have been repeated thrice between day- 
light  and dark. 

It should be noticed, that, although the two graving-docks first 
constructed were pumped out by a 25 H. P. engine, it was thought 
desirable to connect them with the larger  engines  and pumps. 
The effect has been, that  the dock (Fig. l), which has accommo- 
dated  the  Himalaya ’ and  the ‘ Atrato,’  has been  emptied in fifty 
minutes. The gates, 80 feet in width, are constructed of wrought- 
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iron beams, with oak heel and  mitre posts. The bottom of the 
gates is curved to  suit the invert of the cill-stones, so that  the 
mitre posts are 4 feet longer than  the heel posts. The insides of 
the lower beams are joined  together by wrought-iron plates, and the 
outsides are covered with  two thicknesses of creosoted planking. 
The  gates  are worked by ordinary winches, and can  be opened 
in six minutes, by four men on each side. For graving-dock 
purposes, where the smallest leakage is objectionable, the Aukhor 
prefers gates entirely of wood, as iron being. more, or less 
acted upon by change of temperature,  contracts m cold weather, 
so that  the  gates being somewhat shortened, become ,leaky at 
the  mitre posts. This defect would not  be  noticed in  ordinary 
lock-entrances, with the water on each side of the  gate. At the 
same time, it must  not  be  forgotten, that timber of the  scantling 
necessary for wooden gates of 80 feet opening is not easily 
obtained. 

The cill-stones were 6 feet 6 inches deep, in order to admit 
of the cill being 2 feet 9 inches above the floor of the -dock, and 
the invert was struck from a radius of 147 feet  The  length of the 
invert was 20 feet at  the centre, and 6 feet at the heel posts. 
The stone used for this invert and for the hollow quoins was 
Roach Portland ; and although  this  stone has not  generally been 
considered fit for hollow quoins, the  Author first employed it 
twelve years  ago, from motives of economy, and  has found it  to 
answer exceedingly well. 

The building of the large graving-dock was rendered difficult, 
by the  great  depth of mud overlying the site. After the  centre 
of the work had been completed, it became necessary to construct 
the  rest of the foundations in  small blocks of 8 feet, or 10 feet 
square. The tendency of the  mud to  fall in  and overwhelm the 
work  was so great,  that  it was necessary to dhore every pit with 
strong timbers, and  in some instances with whole balks, before 
the excavat,ion could be  proceeded with. The  mud  and soft soil 
extended  to a depth of 43 feet at the head of the dock, and the 
constant running of the dopes was a cause of extreme anxiety, 
until the whole of the foundations were secured. 

The commercial progress of Southampton as a port  has been 
much increased by the construct,ion of the Docks. When  the first 
dock was opened, in 1842, the  tonnage of vessels entering  and 
leaving the  port was 276,000, whilst in 1857, the tonnage waa 
657,000. 

Upon  the first launching of the Dock scheme, it was alleged, 
that homeward-bound vessels.would always come to Southampton, 
rather  than encounter  the dangers of the  Channel : but, i t  .must , b e  

remembered, that  the &ension of steam-vessels has done much 
to deprive  Southampton of the  natural  advantages of its position. 
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The  large increase of trade must, therefore, be ascribed  to the 
increased  facilities  afforded  to  shipping. 

Fig. 10 shows the  Docks  and  their appliances as now existing. 
These comprise, 

First,-an open dock, which all  ordinary vessels can enter, at all 
times of the  tide ; with quays 3,000 feet in  length. Secondly,-an 
inner dack, which large vessels can enter,  or leave, for nearly  six 
hours out of every twenty-four hours. Thirdly,-graving-docks, 
which accommodate the  largest class of vessels, with shears  capable 

. of lifting  weights of 50 tons ; and fourthly,-a system of railways, 
running  all round the quays, in connection with sheds and ware- 
houses, for the examination and deposit of goods, and for  direct 
transmission to  all  parts of England without change of carriage. 
These appliances have been added, from time to time, as  the 
business of the  port seemed to require. I n  these  days of keen 
competition, it is necessary to be  rather beforehand in providing 
facilities for trade ; and keeping this object in view, the Dock 
Company is about to widen and deepen the  entrance to the  inner 
dock,  to deepen the dock itself, and to  build walls on the south 
and west sides, so as to make this dock better  suited to receive 
the shipping, which will eventually have to pass into  another dock, 
to  be constructed  on the western extremity of the dock-lands. 

It may  be thought, -that i t  was a serious error to limit the 
entrance originally to a width of 46 feet;  but it must be remem- 
bered, that when this  entrance was designed, [twenty years ago, it 
was purposely built to admit the largest sailing-ships, but to  ex- 
clude  steamers, screw vessels not having been brought into use at  
that time. The reason for  this was that,  in those days, it was 
thought  quite contrary  to all proper dock-regulations to  admit fire 
within the dock-gates. These regulations have been long  ex- 
ploded, and as our memhant.vessels have attained a size which  was 
thought only a few ‘years  ago positively unsafe, the changes conse- 
quent thereon,  must be accepted, without reflecting on the plans of 
former times. 

The expenditure  on  the docks, dry-docks, custom-house, sugar- 
refinery, workshops, warehouses, sheds, rails, and  all  other 
appliances up  to  the present  time, has been &705,000. The 
gross  return is g53,OOO a-year ; and  although  the  original share- 
holders may  not have had much cause -for amgratulation,  the 
dividend not  having  hitherto exceeded 4 per cent., the country at 
large has been benefited, by the conversion of a huge mud-bank, 
into a useful national work. 

The  Paper  is accompanied by a series of diagrams,  from which 
Plate 11 has been compiled. 

[Mr. BEARDMORE 
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